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TENSILE AND COMPRESSIVE TESTS Off MAG-NES IUM ALLOY J-l SHEET 
By 0. S. Aitchison and James 'A. Miller 

SUMMARY 



Tensile and. compressive stress— strain curves, stress- 
deviation curves, and secant modulus— stress curves are 
given for longitudinal and transverse specimens of mag- 
nesium alloy J— 1 sheets 0.032 and 0.102 inch thick. 

Significant differences were found between the 
tensila and compressive stress— strain curves and between 
the compressive atr es s— strain curves for the longitudi- 
nal p.nd transverse directions. The differences between 
longitudinal and transverse compress ive properties are 
brought out further by giving curves of tangent Modulus 
and of reduced modulus for a rectangular section. 



The results for the magnesium alloy sheet differed 
from those for the aluminum alloy, carbon steel, and 
stainless steel sheets described in NACA T.N. 840 in that 
the tensile stress— strain curves continued to climb 
steeply beyond the yield strength, while the compressive 
stress-strain curves were smboth below the yield strength 
and then approached a horizontal asymptote at the yield 
strength. 



INTRODUCTION 



This. paper describes" a continuation of the work, 
reported in reference 1, of assembling tensile and com- 
pressive str ess— strain data on sheet metals used in air- 
craft to provide an experimental background for a study 
and classification of such data. 'This work has been 
conducted at the National Bureau of Standards with the 
support of the . Nat ional Advisory Committee for Aeronautics 
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The. sheets were of magnesium, alloy J— 1 in the hard 
temper (D'ary 'Department designatipni 8H),' 0.032 and 
0.102 inchcfehibk, obtained in 1940 from the Dow Chemical 
Oompany. 

TENSILE TESTS 

Th'e tensile specimens were taken from each sheet 
in the lengthwise (longitudinal)' and crosswise ( tran-s— 
verse) directions. They were type 5 sp-e-ciiteiirS cLe-ecribed 
in reference 2 and complied with spe-cif icat ions in ref- 
erence 3, They were tested in a hydraulic machine in 
the same manner as. the t.ensile specimens in reference 1. 

The stress— strain curves, stress—deviation curves, 
and secant ' modulus— stress curves, derived as in refer- 
ence 1, are shown in figures 1 and 2. 

The results of the tensile tests and the tensile 
properties prescribed for sheet magnesium— base alloy 8H 
in Navy Department Specification 47M2a, Dec«m4>«r 1, 1942, 
are given in table I, The experimental values of Young^s 
modulus and yield strength were determined as d-e-s-crtbed 
in reference 1. 

Both sheets pass current tensile specif icat iox re- 
quirements for magnesium alloy 8H. 



OOMPEESSIYE TESTS 

1 

The compressive tests wer e -made . with a subpress 
(reference 4) in a beam and poise, screw— type testing 
machine. 

The- tests, on the^ 0, 032— inch sheet were made on packs 
consist ing. of 5 specimens. The packs were tested with th 
their ends clamped in the grips of the subpress. They 
differed from the conventional f lat— ondepjwjks des-cribod 
in reference 5 in the following particulars. 
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Che middle spe.ciaea was 0.52 iiich wide and the sup- 
porting, specimens were 0i50 inch wide. The specimens 
were cemented together as :follows. The specimens were 
coated with Bostick cement. After drying over night they 
were pressed together at a temperature of 64 0 for 4-g- 
hours i» a jig similar to that described in reference 6 
but without end clamps. The packs were ground to length, 
3.24 inch. The free length of each pack was 2.10 inches. 
Lat eral . support ag-ainst premature "buckling was provided 
on each side of the pack by 33 pins in 3 columns and 11 
rows spaced on 3/l6— inch centers. 

The.t.ests on the 0.102— inch sheet were made on single 
specimens 0.50 inch wide "by 3.24 inches long. They were 
tested in "the same way as the packs of the 0.032-inch 
sheet . 

The strain was measured by a pair of Tuckerman 1— 
inch optical strain gages attached on opposite edge faces 
of the specimen. . .... 

The stress— strain curves, the stress— deviation 
curves, the secant modulus— stress curves, the tangent 
modulus— stress curves, the non-dimensional tangent modu- 
lus—stress curves, and reduced modulus (rectangular cross 
section) —stress curves are shown in the'figures. They 
were derived as described in reference 1. 

The results of the compressive tests are given in 
table II. The experimental values of Young's modulus 
and yield strength were determined as described in ref- 
erence 1. 

The' values of compressive' yield strength were lower 
than the specif ied' minimum values for tensile yield 
strength. 

• CONCLUSIONS 



The tensile properties of the sheet were well above 
those specified, for sheet magnes ium—bas e— alloy 8H in 
Navy Department Specification 47M2a, "December' lj 1942. 
The results cannot be considered as r'epr esent at ive , there- 
fore, of material just meeting specifications. 



■4 



NACA Technical Note No'. 913 



The' longitudinal, and transverse tensile . curves wer o 
in close agreement throughout -niostr- of - the range f-or which 
t£e strain was measured; the yield strengths .differed by- 
less than 2..percent, The compressive yield strengths in 
.the 1'ongi tudinal direction were significantly lower than 
in' the transverse direct ion and both - were much less than 
the corresponding values in tension.. 

■ The results "for .the magnesium alloy sheet d'iffered 
■from- those fnr the alum inum alloy /. .cat b.on steel, -and 
stainless steel sheets described in NACA T.N. 840 in 
that the. tensile stress-strain curves continue to. climb 
steeply "beyond the yield strength, while the compressive 
stress— etr'ain curves were' smooth below. -the yield strength 
and then Approached a horizontal asymptote at the yield 
s trength . 

National Bureau of "Standards, , . ." _ 

ifas-hingt on , D. C,, October 1,. 1943", 
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•computed from specified yield strength, specified extension under load and an offset of 0.3 percent. 



TABLE II. • RE8ULT8 OF COMPRESSIVE TESTS 



+» 
a 
• 


Itatsri&l 


nominal 

Thickness 
of sheet 
(in.) 


Direction 


lumber Of 
specimens 
in a pack 


Young's 
modulus 


8eoant 
modulus 


Yield strength 


Offset 
method, 
offset-O.fc 
peroent 


Secant 
method 


(kips/eqin.) 


(kipo/sq in.) 


(kipe/sq in.) 


(klps/Bqln.) 


21 
88 


Magnesium alloy J-lh 
Magnesium alloy J-lh 


0.038 
.103 


Longitudinal 
Transverse 

Longitudinal 
Transverse 


5 
5 

Hote 
Hote 


6,500 
6,550 

6,460 
6,580 


4J440 
4,470 

4,410 
4,450 


34.5 
38.5 

87.0 
30.3 


84.5 
38.5 

27.0 
30.8 



lots: Single Bpeoimon 



NACA Technical Note No. 93 
40 



30 



f 

ao 

ui 

VI 
HI 

-fc 
<s> 

10 



to 



0 
7.000 

6.000 
■ 5,000 
4.000 
3.000 
2,000 
1.000 































































































































































































































-Mr* 


f — W 


< 


































































O -< 




3 C 


c 




> - - 




















C — 














































































T 























































































































































/ 


ongifudhaf tensio 
~r on s verse 


n - 




















-£r- 
-t- 


7 






















o- 


Longitudinal compression _ _ 
















X- 


transverse 


























i 


























































(a) 




Strain 











































+ZM 


An 






































— 


















■«■< 








s 












































If 




s 










— 
















































































































- c — 

I" 
















































































r 





































































































































































































































/0 \?0 

Stress, kios/sq/n 



30 



I.OO 



.80 



3 IS 

3 1, 

It 60 

m 

30 



.40 



.60 
Stress 



.80 



t.OO IZO 



Secant yield strength 



Stress-strain curves. 

Secant modulus-stress curves. 

Nondimensional tangent modulus-stress curves. 



0 .0004 
7,000 
6.000 



.0008 O0I2 
Deviation 



oore Q020 



or 
I 

oj 4.000 
I 

§ 3,000 

f 2.000 
a. 

1,000 



40 





\ 


















1 1 L 1 I 
.■Transverse | 






















- c 


-CUT 


pr 


ess 


not 


7 


















-< 






































k 


































V 

-A 






























































V 




r 




























\ 
1 




\ 






























\ 
































1 — 
1 

f 


i 






























1 
1 






























1 










L 


one 


j/tc 


tdir 


<af 


CO/ 


npt 


-essien-' ■■ 


<f 




i 






■r 


t 
1 




i 





JO 20_ 
Stress, kips/sq in 



-.Z~30 

























































































La 


ngift 


jdin 


ai a 


■>rnpt 


-ess 


ion- 




























































X 




























i 




























t 














Tra 


nsvx 


srst 


cc 


mpr 


ess/ 


on- 




































(e) 





I.OO 



.80 



.60 



40 



.20 





























































La 


igiti 


JOin 


3/ ct 


itnpr 


•ess 


ion- 




\ 




























P 




























4 




























i 
























































/ 














Tra 


1SV 


srst 


> CO 


vpr 


ess/ 


vi"' 




































If) 





£0 



.40 



.80 



.60 

Stress , 

"Secant yield strength 



1.00 1.20 



Stress-deviation curves. _ 
Tanqent modulus-stress curves. 
■ (f) Nondimensional reduced modulus-stress curves. 



Figure 1.- Sheet 21. Magnesium ulloy J-lh, thickness 0.032 Inch. 
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(f) Nondimensional reduced modulus-stress curves. 
Figure 2.- Sheet 22. Magnesium alloy J-lh, thickness 0.102 inch. 



(a) Stress-strain curves, 
fc) Secant modulus-stress curves, 
(e) Nondimensional tangent modulus-stress curves. 



